Introduction
In 2008, an estimated 3.2 million cancer cases have been diagnosed in forty European countries and an estimated 1.7 million deaths have also been attributed to cancer 1 . The sharp increase in life expectancy, together with the more widespread adoption of western lifestyles and practices, including smoking, are largely responsible for the increased incidence of cancer in many parts of the world. Breast, prostate, lung, colon and rectum cancers are the sites most strongly affected by these phenomena 2 . Cancer incidence, prevalence, mortality and survival are considered to be the four major health indicators contributing to cancer control and prevention 3 . Population-based cancer registries are responsible for collecting cancer data on a patient-by-patient basis. Such data includes patient identification, tumour characteristics and treatment undertaken, as well as follow-up, in order to assess cancer burden, preventive measures, patient and healthcare, and research developments in terms of assessing causes [4] [5] [6] [7] The Azores archipelago has long been the Portuguese region representing the highest mortality rates for certain cancers, especially those related to tobacco consumption 8 . A lack of incidence data in several reports and studies [9] [10] [11] [12] has prevented the evaluation of the real burden of the disease among the Azorean population.
A cancer registry was created as of 15 July 1993 by Ordinance # 36/93. However, the Azores Oncological Centre has only recently published the initial results on cancer incidence in the Azores complemented by official mortality statistics for the 2000-2002 period 13 . In this study, data has been up-dated for this same period (2000) (2001) (2002) .
We aim to present the first cancer incidence data in the Azores as well as standardized data quality indicators, and compare both data to other cancer registries.
Methods

Population and specified cancer registry parameters
The Azores archipelago is an autonomous Portuguese region which comprises nine volcanic islands located in the North Atlantic within latitudes 36º and 43º N and longitudes 25º and 31º W respectively. The islands are divided into three groups: the Western (Flores and Corvo), Central (Terceira, Faial, Pico, São Jorge and Graciosa) and Eastern (São Miguel and Santa Maria) groups. In the 2001 Census the population was 241,763 inhabitants (119,486 men and 122,277 women) 14 . The Region is divided into 19 administrative boroughs.
The Azorean population lifestyle has changed dramatically in the past 35 years, with substantial socio-economic development after Portugal joined the former European Economic Community in 1986. Even so, according to Article 299 (2) of the European Community (EC) Treaty, the Azores are still classified as an 'Outermost Region'. Rural areas cover 99.6% of the archipelago and the entire territory is classified as a 'Less-Favoured Area', that is, an area with specific disadvantages.
There are three important health institutions, namely hospitals, in the Autonomous Region. They are situated on the islands of São Miguel, Terceira and Faial. There are also 16 health centres and one oncological centre (AOC). The latter takes responsibility for both the Azores Cancer Registry and cancer screening programmes. Breast and cervical cancer screening services were launched in November 2008 and February 2010, respectively.
Data collection and sources of cases
Data collection is both passive and active. The Registry covers the entire 2,346 Km 2 of the archipelago. The main sources of cancer incidence data are the three regional public hospitals, previously mentioned, a number of private pathology laboratories located both in the archipelago and on the Portuguese mainland and the three regional population-based cancer registries located on the mainland. The Registry receives information in the electronic format from the regional public hospital units, namely the Pathological and Onco-Haematological services. Private laboratories routinely forward their information as pathology reports. The three regional Portuguese cancer registries contribute with information on Azorean oncological patients who are diagnosed and treated outside of the Azores archipelago.
Death certificates specifically mentioning cancer are also collected by the Registry. 'After all trace-back manoeuvres have been completed' 15 a residuum of this information is registered as DCOs.
Based on the information produced both by the Hospital's Information System and by death certificates mentioning cancer, Registry personnel actively look for patients' clinical data in hospitals and health centres.
As all three hospitals mentioned had their cancer diagnosis and treatment units fully computerized before 2000, an active surveillance of their databases was performed in order to identify all possible prevalent cases that first came to light in the form of incidence. This has reduced substantially those cases for which a local/ regional recurrence or a metastasis was diagnosed during the 2000-2002 period.
Registry techniques
At the Registry, tumours cases are collected and classified routinely according to the International Classification of Diseases for Oncology (ICD-O) 16 . In this study the International Classification of Diseases (ICD) 17 Multiple primary tumours were classified according to international rules 18 . To carry out conversion from ICD-O to ICD and to check for variable inconsistencies, the IARCcrgTools version 2.04 was used 19 . Double entries were identified and excluded by means of the same first name, surname, date-of-birth and birthplace, as well as hospital registry number.
Data quality indices
Data quality indices evaluated in this study include: · Comparability, specifically related to standardized techniques for classification of tumours adopted by the Registry. This was employed so our results could be directly and easily compared to other cancer registries (see 3 -Registry techniques). According to Bray and Parkin 20 this quality indicator includes (1) international standards for classification and coding of neoplasms, (2) incidence date, (3) multiple primaries, and (4) incidental diagnosis. For the purpose of this study only the first two were considered. · Validity, with specific reference to the 'proportion of cases in a dataset with a given characteristic which truly have the attribute' 20 . In this study, only histological verification and death-certificate--only cases were evaluated; · Completeness, in this instance refers to the 'extent to which all incident cancers occurring in the population are included in the registry database' 21 . Completeness has been evaluated using (1) mortality:incidence ratios, (2) proportion of microscopically verified cases, and (3) proportion of death--certificate-only cases. The two latter are also included in 'validity'. Mortality data (2000) (2001) (2002) were obtained from National Health Statistics.
Data quality Indices were compared to those for southern Portugal 22 , Navarra 23 and Tarn 24 , all included in the Cancer Incidence in Five Continents Vol. IX 25 .
Statistical analysis
Crude (all-ages) and age-specific rates were calculated using the population at risk for the 2000-2002 period obtained from 'Statistics Portugal´. 26 Mean annual age--standardized rates (ASR) were computed by the direct method, based on European and World standard population numbers. Confidence intervals were estimated using Poisson approximation 27 . Cumulative risks were assessed for the 0 to 64 and 74 year-old parameters.
Relative risks for developing cancer in the Azores when compared to mainland Portugal have been represented by standardized rate ratios 27 .
Results
Incidence and relative proportions; crude and standardized rates and cumulative risks are presented in Table 1 , according to cancer site (ICD-10) and sex. A total of 2,515 new cases, excluding non-melanoma skin cancer, were diagnosed: 1,487 in men and 1,028 in women. The most common cancers in men were prostate cancer (88.7 cases per 100,000 inhabitants), lung cancer (84.8), oral cavity cancer (34.0), colorectal cancer (33.5) and stomach cancer (30.1). The most common cancers in women were breast cancer (82.4 cases per 100,000 inhabitants), colorectal cancer (35.2), corpus uteri cancer (18.3), stomach cancer (13.6) and thyroid cancer (13.3) . In the absence of other causes of death, a male in the Azores archipelago had an estimated 31.5% risk of developing cancer before the age of 75, while in women the risk was 19.3%. Tables 2 and 3 show indices of quality for cancer data from four different population-based cancer registries, including the Azores. In the Azores, the proportion of microscopically verified cases ranked above 80% in both men (84.1) and women (86.0), while the proportion of death-certificate-only cases ranked below 10%. If we exclude MV and DCO cases, the remainder are cases based on clinical, imaging and biomarker diagnosis. For all cancer sites, Mortality:Incidence (M:I) ratios were higher in men (65.9%) compared to women (52.7%). In comparison with other cancer 
MV, Microscopically verified (%). DCO, Death certificate only (%). MI, Mortality:incidence ratio (%)
registries, the Azores presented the highest values of M:I ratios among numerous cancer sites. Table 4 shows age-standardized rates for major cancer sites in men and women, as well as their 95% confidence intervals. It also shows relative risk levels, represented by standardized rate ratio (SRR) for the Azores and the Portuguese mainland. 11 The SRRs were significantly higher in Azorean men for stomach ( 
Discussion
This is the first time that cancer data from the Azores, a peripheral part of Europe, was analysed and described.
Data emerging from recently established cancer registries should be viewed with caution since the period of time is insufficient to identify all prevalent cases, not least as some of them will probably have been registered as incident cases. However, taking into account the data presented here and from well-established cancer registries (Tables  2 and 3 ) it is clear that our effort to reduce prevalent cases to obtain accurate incidence rates has been worthwhile.
Lip, oral cavity (including pharynx), oesophagus, stomach, liver, larynx, lung and bladder cancers were far more common in men than in women. Alcohol consumption, acting in synergy with smoking, could in part explain the different patterns of cancer incidence between sexes, as men are more likely to be addicted to ethanol and nicotine [28] [29] [30] [31] . It has been estimated that in the Azores the number of men who smoke is more than twice the number of women, 46.6% and 20.9%, respectively 32 . Prostate cancer, which represents 21.0% of all cancers in males, and lung cancer (20.1%) were by far the most frequent sites. Azorean men had a 35% increased risk of prostate cancer compared to other Portuguese men (Table 4) . Prostate cancer incidence data around the globe is highly influenced by PSA testing, as a significant proportion of cases identified through such testing will never become symptomatic [33] [34] [35] . Azorean men were also 2.64 times more likely to develop lung cancer compared to their mainland compatriots (Table 4 ). In a national survey concerning risk factors for lung cancer, a lower proportion of males who had never smoked were detected in the Azores (42%) when compared to those living on the mainland (46%) 36 . Of those who were current smokers, 22% of the Azorean men usually smoked less than 21 cigarettes per day, compared to 19% of their mainland compatriots. Likewise, there was a significant difference in the number of individuals smoking more than 21 cigarettes per day (12%), compared to 6% on the mainland. This data covers the 2005/06 period, which should remind us that the scenario could have been quite different 20-30 years ago. In Portugal, legal restrictions on smoking in public places have been implemented as of January 1, 2008 . Over the coming decades, this political decision will probably decrease the risk for developing some forms of cancer, such as lung, larynx and bladder cancer, mainly in men.
In women, breast cancer ranked first in incidence and mortality from cancer. A total of 297 new cases (28.9% of all female cancers) were diagnosed in 2000-2002 and 116 women died from it in the same period. There were no significant statistical differences between the Azorean women and those from mainland Portugal (Table  4) . Worth noting is the 54% increased risk (1.543; 1.336-1.782) in corpus uteri cancer in Azorean women, compared to other Portuguese women. Colorectal cancer is much more frequent in mainland Portugal for both sexes. In the Azores it ranks fourth after breast cancer in women, and prostate and lung cancer in men while on the mainland it ranks first [11] [12] . Azorean men were 35% less likely to develop colorectal cancer, compared to other Portuguese men (99% CI 0.577-0.745). In Azorean women, evidence for a similar reduced risk was not observed (1,000; 1,000-1,000). Colorectal cancer is a cancer which targets those who can be classified as middle or old-aged, and its risk is higher in more developed (industrialised) countries 2 . This may partly explain the difference between Azorean rates and those of the mainland since the entire Archipelago is classified as a 'Less-Favoured Area'.
The risk of being diagnosed with melanoma-type skin cancer follows the international pattern, i.e. the risk in women is roughly two times greater than in men 2 . Crude rates were 8.0 and 3.4 per 100,000, respectively.
With respect to M:I ratios, results point towards different cancer fatality and survival patterns among Azorean men and women. Across several cancer sites, men were more likely to die than women. Take, for example, statistics for skin melanoma, where the M:I ratio highlighted a better survival pattern in women (M:I 31.0%) compared to men (41.7%), despite the increased risk among the former. This fact is probably related to women seeking more regularly medical advice 37 . In women, cervical cancer presented the lowest M:I ratio (44.7%), followed by corpus uteri (51.5%) and finally by ovary cancer (56.1%). These figures could also partly reflect different cancer survival patterns for female specific cancers.
The Azores presented higher M:I ratios in several cancer sites, particularly in men, when compared to other cancer registries (Tables 2 and 3) . A possible and worrisome interpretation of this fact points to lower cancer survival patterns in the Azores, which in turn could be related to difficulties in access to health care services, low economic and educational levels (only 7.3% of people have high level schooling) or even the inadequate number of health professionals. However, since M:I interpretation is ultimately related to how death certificates are being collected and classified, and that this process was found to be inaccurate, especially in Portugal 15, 38, 39 , survival studies are needed to assess the real impact of cancer in life expectancy. A first step towards this goal has been taken through participation of the Azores in the 5 th edition of the EUROCARE project.
From analysis of the data concerning M:I ratios, lack of completeness for some rapidly fatal malignancies was also noted. These include oesophagus and pancreas cancer in men, and liver and lung cancer in women.
With respect to validity, liver, pancreas, lung and kidney cancer in men, and oesophagus, liver, pancreas, lung and brain cancer in women, are the sites which require further attention in the future since a sizeable proportion of them received a less accurate diagnosis, and lack microscopic verification. Even so, for all sites combined, the results for microscopically verified cases indicate a generous allocation of pathology laboratories serving the Azorean population. They also contribute to a positive outcome in terms of the validity of the Registry data since the conclusion thus drawn tells us that the majority of cases being registered are truly invasive cancers.
Conclusions
The results outlined in this study highlight a very satisfactory level of accuracy and completeness in the Azores Registry, taking into account it is a new cancer registry. Comparable data between our Registry and that from other well established cancer registries were also achieved due to the adoption of standardized classifying techniques. In the absence of other explanations, the analysis of the results suggests the presence of some major risk factors, namely tobacco smoking in men. However, we cannot exclude other minor risk factors like long-term exposure to low doses of toxic gases (e.g. radon) derived from volcanic activity [40] [41] [42] or the possibility, yet unexplained, of high genetic susceptibility to some forms of cancers present in the Azorean population. Therefore, epidemiological studies are needed to assess the impact these other risk factors may have.
A cancer registry established in a small archipelago has some pros and cons when compared to mainland cancer registries. First of all, a small but significant proportion of Azorean cancer patients require referring to mainland hospitals, which increases the probability of the cancer registry not being able to trace cancer cases properly. In this situation, comprehensive data collection can be improved by having access to patients' transfer files when treatment shifts from the Azores to the mainland. This is something that has already been initiated by the Cancer Registry. Nevertheless, due to such a small and confined population, it is easier to fulfil completeness requirements and to define place of residence. Furthermore, as the majority of cancer diagnosis is performed in the three regional hospitals, tracking cancer cases will mainly require unconditional access to clinical information within all departments, as well as patient administrative data. Finally, the small population base of the Azores leads to some difficulties in interpreting cancer incidence rates, especially for rarer cancers. As such, annual cancer incidence statistics should be grouped and analysed every three years.
The aim of any population-based cancer registry is to provide unbiased information concerning cancer incidence, prevalence and survival within a given population. Mortality data is generally included in the reports of cancer registries. However, the source of the data is not the Cancer Registry. Though, one can note that according to Parkin et al. 43 , this different sourcing of mortality data is a good example of independent case ascertainment. To help fulfil these requirements, in 2008 and 2009, this Registry became a member of the European Network of Cancer Registries and of the International Association of Cancer Registries, respectively. To make our data available at an international level, the Registry has also recently participated in two major European projects, the EUROCIM-2 and the EUROCARE-5, and has already submitted its data to the next edition of the Cancer Incidence in Five Continents series, whose volume will cover the period 2003-2007 44 .
For those who are willing to pursue such an important task, one should say that a population-based cancer registry in the Azores is not a luxury but a necessity 45 , for is the only way to assess cancer burden and to establish realistic cancer control and preventative measures in our Region.
